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METHOD, SYSTEM AND DEVICE FOR IDENTIFYING A DEFECTIVE 
UNIT 

The present invention relates to telecommuni- 
cation systems. In particular, the invention concerns 
5 a method, system a and a device for identifying a de- 
fective plug- in unit in a computer system. 

BACKGROUND OF THE INVENTION 

In computer systems, standardized bus solu- 
10 tions are used to connect different peripherals or 
processor systems to each other. CompactPCI (PCI, Pe- 
ripheral Component Interconnect) is a bus solution 
based on the PCI bus especially for computer systems 
designed for industrial use and/or for embedded appli- 
15 cations, which is used in mechanically demanding con- 
ditions. The properties of the PCI bus are described 
in a publication called "PCI Local Bus Specification"; 
PCI Special Interest Group, June 1, 1995. 

The units connected to the bus communicate 
2 0 with each other by using a special addressing se- 
quence. In certain addressing sequences, the address- 
ing unit goes on addressing the addressed unit until 
the addressed unit responds to the addressing. If the 
addressed unit is defective, then it cannot respond to 

2 5 the addressing, with the result that the entire com- 

puter or microprocessor system will remain waiting for 
the release of the address bus. The system is typi- 
cally provided with a so-called watch dog timer, which 
has to be reset at predetermined intervals. If the 

3 0 watch dog is not reset, then the system will reboot or 

reset the computer. This may result in an endless loop 
and a crash of the system. 

The problem in this situation is that, when 
the system reboots, it also loses the information re- 
35 garding the addressing that caused the reboot. The di- 
agnostics program of the system cannot determine the 
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actual cause of the trouble, i.e. the unit that pro- 
duced the trouble. Therefore, the user has to locate 
the fault by replacing each unit separately. 

The object of the present invention is to 

5 eliminate the problems described above or at least to 
significantly reduce them. A further object of the in- 
vention is to disclose a new type of method, system 
and interface -circuit by means of which a defective 
unit can be disconnected from a computer system in the 

0 event of a fault . 

BRIEF DESCRIPTION OF THE INVENTION 

The invention concerns a method for identify- 
ing a defective plug -in unit in a computer system 
5 which comprises a first bus and an interface circuit 
provided with a first register and a second register. 
In addition, the system comprises at least two plug- in 
units connected via interface circuits to the first 
bus, and a second bus connected to at least one plug- 
CD in unit. Connected to the second bus is an operation 
and maintenance facility, by means of which the de- 
vices connected to the first bus can be controlled. In 
the method, the first plug-in unit addresses the sec- 
ond plug-in unit with a bus address. According to the 
5 invention, the bus address is transferred to the first 
register. In the event of a reboot, the bus address if 
transferred from the first register into the second 
register. In an embodiment, the bus address is read 
from the second register by the operation and mainte- 
0 nance facility. In an embodiment, the first bus is 
disposed in a Compact PCI bus. 

The invention also concerns a system for 
identifying a defective plug- in unit, comprising the 
components described above. The system of the inven- 
5 tion comprises means for transferring a bus address 
into the first register, means for transferring the 
bus address from the first register into the second 
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register in conjunction with rebooting, and means for 
reading the bus address from the second register by 
using the operation and maintenance facility. 

Moreover, the invention concerns an interface 
circuit, which comprises means for connecting a first 
bus to a plug- in unit, and a first and a second regis- 
ter. The interface circuit of the invention comprises 
means for transferring a bus address into the first 
register and means for transferring the bus address 
from the first register into the second register in 
conjunction with rebooting. In an embodiment, the in- 
terface circuit comprises means for sending the bus 
address from the second register to the operation - and 
maintenance facility. In the system and interface cir- 
cuit described above, the first bust is preferably a 
CompactPCI bus. 

U1 As compared with prior art, the present in- 

vention provides the advantage that a diagnostics pro- 
pi gram comprised in the system can disconnect a defec- 
2 0 tive plug- in unit from the system without requiring 

m 

? any actions on the user's part. The invention makes it 

"H* possible to locate faults in situations where bus re- 

lease is not monitored in conjunction with the ad- 
dressing sequence. In this case, e.g. in the Com- 
25 pactPCI bus, the DEVSEL# signal is active while the 
TRDY# signal is inactive. The registers comprised in 
the interface circuit can be economically implemented, 
so the invention is applicable in many different envi- 
ronments . 

30 

LIST OF ILLUSTRATIONS 

In the following, the invention will be de- 
scribed by the aid of a few examples of its embodi- 
ments with reference to the attached drawing, wherein: 
35 Fig. 1 presents a diagram representing a sys- 

tem according to the invention; and 
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Fig. 2 presents a flow diagram representing 
an embodiment of the method of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

5 Fig. 1 is a diagrammatic illustration of a 

system according to the invention. The system com- 
prises a first' bus PCI, which in this example is a 
CompactPCI bus". Connected to the CompactPCI bus are a 
number of plug- in units 2 X , 2 2 , 2 3 using interface cir- 
10 cuits 1. A plug-in unit 2 comprised in the system may 
be e.g. a master computer 2 1 of the bus; the system 
may comprise one or more such computers. The plug-in 
unit 2 may also be a slave computer 2 2 , an embedded 
system or an accessory 2 3 enhancing the properties of 
15 the system. In this example, the interface circuit 1 
is implemented as a separate component in conjunction 
with the plug-in unit 2. The interface circuit 1 is 
e.g. a functional unit implemented using an FPGA cir- 
cuit {FPGA, Field Programmable Gate Array) , allowing 
20 certain functions of the plug-in unit 2 as well to be 
implemented on the same FGPA circuit. The functions 
corresponding to the FGPA circuit can also be imple- 
mented using discrete components or an ASIC circuit 
(ASIC, Application-Specific Integrated Circuit) . 
25 The interface circuit 1 comprises the means 

needed for implementing the communication between the 
plug-in unit 2 and the first bus PCI . The interface 
circuit 1 comprises a first register A and a second 
register B. The registers can be implemented using 
30 e.g. FPGA circuit registers, an ASIC, memory or regis- 
ter circuit . The master computer 2 1 connected to the 
bus comprises a watch dog WDT, which watches the com- 
puter system set up around the first bus PCI . The 
watch dog WDT monitors the execution times of the 
3 5 tasks in the computer system and performs a reboot if 
the execution time exceeds a predetermined time limit. 
The watch dog WDT may also be located elsewhere in 
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conjunction with the bus PCI, in a place from where it 
is able to trigger a reboot of the system. 

Connected via a second bus 3 to one of the 
plug- in units 2 is an operation and maintenance facil- 
5 ity 4. The protocol in the second bus 3 is e.g. the 
Message Bus protocol used in Nokia computer systems . 
In the example, the operation and maintenance facility 
is connected to the master computer 2 1 , but the plug- 
in unit 2 may -also consist of a plug-in unit special - 
10 ized in external bus traffic. An example of the com- 
puter system referred to is the DX200 switching system 
manufactured by Nokia. 

In certain addressing modes of the CompactPCI 
bus, the addressing sequence does not keep track of 
15 bus release. If a plug-in unit is defective, it may 
keep the DEVSEL# signal active and the TRDY# signal 
inactive. When the DEVSEL# signal is active, the ad- 
dressing unit is notified that the addressed unit has 
resolved the address. The TRDY# signal is used to in- 

2 0 dicate that the addressed unit is ready to terminate 

the phase of the transaction. 

The interface circuit 1 comprises means for 
transferring the bus address to be presented in con- 
junction with bus addressing into the first register 
25 A. For the event of a reboot, the interface circuit 1 
comprises means for transferring the bus address from 
the first register A into the second register B. A re- 
boot is detected by the RST# signal in the first bus 
PCI or by a separate signal. The system comprises 

3 0 means used by the operation and maintenance facility 4 

to read the bus address from the second register B. 
These means may be implemented in the master computer 
2 1 , which case it will take care of the exchange of 
messages between the interface circuit 1 and the op- 
35 eration and maintenance facility 4. 

The function of the invention can be imple- 
mented in a distributed fashion in all the interface 
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circuits 1 or in only some of them. The operation and 
maintenance facility 4 can read the second register B 
of any one of the interface circuits 1. 

Fig. 2 presents a flow diagram representing 
5 an embodiment of the method of the present invention. 
The method starts with step 20. In step 21, a first 
plug-in unit 2 1 addresses a second plug-in unit 2 2 in 
such manner that the second plug- in unit 2 2 is re- 
quired to acknowledge the addressing in order that the 
10 procedure can continue. In this situation, the DEVSEL# 
signal in the bus PCI is active and the TRDY# signal 
is inactive. The interface circuit 1 writes the bus 
address from the PCI bus into register A, step 22 . In 
step 23, a watch dog WDT implemented in the master 
15 computer 2 1 is waiting to see if the second plug-in 
unit 2 2 will activate the TRDY# signal. 

In step 24, a selection is made; if the sec- 
ond plug- in unit 2 2 activates the TRDY# signal, then 
the procedure will return to step 20, the watch dog 
20 WDT is refreshed and operation is continued as normal. 
The first bus PCI remains unreleased if a failure has 
occurred in the second plug- in unit 2 2 , e.g. the fuse 
of the plug- in unit has been blown. If the TRDY# sig- 
nal is not activated, then the procedure will go on to 
25 step 25, where the time limit predetermined for the 
watch dog WDT is reached and an overflow occurs in the 
watch dog WDT. In step 26, the system is reset, i.e. 
rebooted. In step 27, the interface circuit 1 detects 
the reboot and transfers the bus address stored in the 
3 0 first register A into the second register B. The sys- 
tem cannot read the bus address that preceded the re- 
boot from the first register A because it is overwrit- 
ten by the bus addresses transmitted in the bus in 
conjunction with rebooting. 
3 5 In step 28, another selection is made; if no 

system diagnosis is performed, then normal operation 
is resumed. If a diagnosis is performed, then the pro- 
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cedure goes on to step 29, where an operation and 
maintenance facility 4 connected to the master com- 
puter 2 1 via a second bus 3 reads the second register 
B to determine the bus address that was present in the 
5 first bus PCI before the reboot. The plug-in unit re- 
sponsible for the failure can be determined by this 
bus address. The operation and maintenance facility 4 
prints out the" address of the defective plug- in unit 
in a readable- form for the operating personnel. The 

10 operation and maintenance facility 4 may also send the 
address of the defective plug- in unit to the master 
computer 2 1 , so that the latter can disconnect the de- 
fective plug- in unit from the system automatically. 

The invention is not restricted to the exam- 

15 pies of its embodiments described above, but many 
variations are possible within the scope of the inven- 
tive idea defined in the claims. 



